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From a review of the literature, it appears that Jacobs (1914 ) initiated studies 
on intestinal ciliates of American sea urchins. During the past 50 years, several 
investigators have made contributions on the ciliate fauna of sea urchins of the 
Western Hemisphere; thus almost two dozen species of ciliates have been described 
from the echinoids. Much of the early work was conducted on sea urchins of 
Bermuda. Ball (1924) started studies on ciliates of Diadcma sp. and Echiiio- 
metra sp. of Bermuda and suggested new names for five species of ciliates which 
she observed ; but she never named them. At the request of the Director of the 
Bermuda Biological Station, Dr. D. H. Wenrich prepared a publication on some 
of the results of Miss Ball’s (now Mrs. Ruth Ball Biggar) study. In the paper 
of Biggar and Wenrich (1932), the ciliates Mctopus circmnlabcns found in 
Diadcma setosum and Echinomctra sitbangularis, Cryptochilum bermudensis in 
Toxopncustcs variegatus , Cryptochilum echinomctris of Echinomctris sub angular is, 
and Anophrys clongata found in both Toxopncustcs variegatus and Echinomctris 
subangularis were described. Lucas (1934) described Mctopus rotundus found 
in Diadcma setosum at Bermuda. Since then, several reports have been given on 


Table 1 

Frequency of ciliates in echinoids of Puerto Rico 


Host 

Ciliates 

Total 

number 

specimens 

examined 

Anophrys 

aglycns 

Anophrys 

elongaia 

Biggaria 

bermu- 

densis 

Biggaria 

echino- 

metris 

Cohni - 
le mbits 
caeci 

Cyclidium 

rhabod- 

tectum 

Me to pus 
circum- 
ladens 

Diadcma 
ant ilia rum 


10- 

58+ + 




26 + + 

88 

Echinomctra 

lucunter 


40 + + 

36 + + 

8- 


21 + 

49 + + 

59 

Lytech in us 
variegatus 

12+ 42+ + 

85 + + 

10- 


9 + + 

' 84 + 

46 

Tripneustes 16 — 

ventricosus 

84 + + 

4- 

81 + 

33 + + 30 + 

58 


The numbers given in the columns under ciliates in each of the Tables I V represent the 
number of hosts found infested with the indicated ciliate; 4—f- = very abundant, + = many 
and — = few. 
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Table II 

Frequency of ciliates in echinoids of Curacao 


Host 

Ciliates 

Total 

number 

specimens 

examined 

Anophrys 

aglycus 

Anophrys 

elongala 

Biggaria 
bermu - 
densis 

Biggaria 

echino- 

metris 

Cohni- 
l embus 
caeci 

Cyclidium 

rhabdo- 

lectum 

Me to pus 
circum- 
labens 

D indent a 
antillarum 

4 + 

14- 

6 + 



6 + 

8 + 

8 

Echinomctra 

In cun ter 

4 + 

34- 

24-4- 



2 + 

2 + 

6 

Lytechinus 

varicgatus 

1- 

14- 

1 + 4- 





1 

Tripneustes 

vcntricosus 

8 + 

8+ + 

3 + 

! — 

3 + 

1- 

3 + 

12 


endocommensal ciliates of echinoids inhabiting the waters of the Atlantic, Gulf, 
and the Pacific Coasts of North America (Powers, 1933, 1935; Berger, 1960; 
Berger and Profant, 1961 ; Beers, 1948, 1954, 1961 ; Lynch, 1929). 

In South America, Urdaneta-Morales and Tengler de McLure (1966) studied 
the ciliates of Echinomctra lucuntcr, Diadeuia antillarum, Tripneustes vcntricosus 
and Eucidaris Iribuloides of the Federal District of Venezuela. It appears that 
the report of Berger (1961) on the ciliates of Diadeuia antillarum, Clypcaster 
rosaceus, Echinomctra lucuntcr, Lytechinus varicgatus, and Tripneustes vcntri¬ 
cosus of Bimini Islands, Bahamas, is the only information available on endo- 
commensal ciliates of sea urchins inhabiting between Bermuda and South America. 
Because there seemed not to have been any major studies on ciliates of sea urchins 
between Bimini and Venezuela, a survey was commenced in early January, 1968, 
to compare the ciliate fauna of sea urchins in this area of the Caribbean with the 


Table III 

Frequency of ciliates in echinoids of St. Croix 


Host 

Ciliates 

Total 

number 

specimens 

examined 

Anophrys 

aglycus 

Anophrys 
elongala 

Biggaria 

bermtt- 

densis 

Biggaria 
e chi no- 
metris 

Cohni- 

lembus 

caeci 

Cyclidium 

rhabdo- 

lectum 

Me to pus 
circu m- 
labens 

Diadem a 
antillarum 



10+ + 


1 - 

3 + 

10 ++ 

10 

Echinomctra 
lucuti ter 


4 + 




1 + 

3 + + 

4 

Tripneustes 

vcntricosus 


6 + + 

6 + + 


1- 

2 + 

3 + + 

11 
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Table IV 

Frequency of ciliates in echinoids of St. Thomas 



Ciliates 

Total 

number 

specimens 

examined 

Host 

Anophrys 

aglycus 

Anophrys 

elongate. 

Biggaria 

bermti- 

densis 

Biggaria 

echino- 

melris 

Cohni- 

lembus 

caeci 

Cyclidium 

rhabdo- 

tectum 

Me to pus 
circu m- 
labens 

Diadema 
a ntillarum 


4 + 

io+ + 


1 - 

3 + 

10++ 

10 

Tripneustes 

vcntricosus 


6 + 4- 

6 + + 


1- 

2 + 

3 + + 

11 


reports on Bimini and Venezuela. This report concerns the results from studies 
on the endocommensal ciliates found in four species of sea urchins collected from 
the Caribbean Sea at St. Thomas, St. Croix of the Virgin Islands, Curacao, 
Netherlands Antilles, Vieques, and with major emphasis on samples taken from 
the southwestern coast of Puerto Rico. 


Materials and Methods 

Samples of sea urchins, Echinomctra lucunter, Diadcma antillaruni , Lytechinus 
Tciricgatits, and Tripneustes vcntricosus, were collected from the littoral in the 
Caribbean at five islands. Specimens were taken from Brewers Bay at St. 
Thomas, St. Croix near Buck Island, the Piscardera Bay at Curacao, Vieques, 
and the southwestern coast of Puerto Rico. In this survey 282 sea urchins were 
collected at a depth not greater than four feet. 

The specimens were examined for intestinal ciliates immediately, or on an 
average within eight hours after collecting. The method of examination was 
essentially as described by Lucas (1934). Studies were made primarily on living 
ciliates, observed both by bright-held and phase contrast microscopy. In a few 
cases, a dilute solution (1 : 10,000) of Lugol's iodine was employed as a supra- 

Table V 


Frequency of ciliates in echinoids of Vieques 


Host 

Ciliates 

Total 

number 

specimens 

examined 

Anophrys 

aglycus 

Anophrys 

elongaia 

Biggaria 
berm u- 
densis 

i 

Biggaria 

echino- 

metris 

Cohni- 

lembus 

caeci 

Cyclidium 

rhabdo- 

tectum 

Me to pus 
circum- 
labens 

Echinomctra 

lucunter 

1 + 

4 + 


4- 


2 + 

2 + + 

5 

Lytechinus 

variegatus 

1 + 

3 + 

6 + + 



1 + 


6 

Tripneustes 2 + 

ventricosus 

1 



1 + 

2 
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Comparative distribution of ciliates 
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Host 

Ciliates 

Anophrys 

aglycus 

Anophrys 

elongata 

Biggavia 

bernia- 

densis 

Biggaria 
echino - 
melris 

Cohni- 

lembus 

caeci 

Cyclidium 

rhabdo- 

lectum 

Melopus 
circu m- 
labens 


_ 

B 

B 

B 

_ __ 

— 

B 

Diadcma antiliar urn 

V 

— 

V 

— 

V 

V 

V 


— 

P 

p 

— 

— 

— 

P 


_ 

B 

B 

B 

— 

— 

B 

Echinometra lucunter 

r 

V 

V 

V 

r 

V 

V 


— 

P 

P 

P 

— 

p 

P 

LytccJiinus variegatus 

— 

B 

B 

B 

— 

— 

— 


p 

P 

P 

P 


p 

P 


_ 

B 

B 

B 

— 

— 

— 

Tripncustes vcntricosus 

V 

V 

V 

V 

V 

V 

V 



P 

P 

P 

p 

p 

P 


For each host, indication is given for report of individual ciliates at Bimini (Berger, 1961), 
Venezuela (Urdaneta-Morales and Tengler de McLure, 1966), and Puerto Rico (the present 
report). 

B = Bimini 
V = Venezuela 
P — Puerto Rico 

= The species was not reported 


vital stain. For more detailed morphological studies some of the ciliates were 
fixed in Schaudinn’s fluid, stained in Heidenhain iron hematoxylin, and mounted 
in Kleermount xylene solution. 


Results 

Examinations of intestinal samples from the stated echinoid hosts observed 
in this study revealed that at least seven ciliates live as endocommensals in the 
Caribbean. The hosts and ciliates are given in Tables I-V. At St. Croix, Ly- 
tcchinus varicgatus was not found in the collecting area, while at St. Thomas, 
LytccJiinus varicgatus and EchUiomctra Jucuntcr were not found in the area. 
Diadcma antiUaruui was not obtained from the collecting area at Vieques. 

Discussion 

In Table VI, the results of the present study, Puerto Rico only, have been 
compared with the reports of Berger (1961), and Urdaneta-Morales and Tengler 
de McLure (1966) on the intestinal ciliates of sea urchins of Bimini and Vene¬ 
zuela, respectively. Because Lytechinus varicgatus was not included in the study 
By Urdaneta-Morales and Tengler de McLure (1966), only the ciliates of Bimini 
and Puerto Rico can he compared for this sea urchin. 

It is of interest to note that Auophrys aglycus was reported for Diadcma 
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antillannn, Echinomctra lucuntcr and Tripncustcs vcntricosus of Venezuela but 
not for the same species at Bimini and Puerto Rico. This ciliate was found in 
Lytcchimts varicgatus at Puerto Rico, and likewise in Echinometra lucuntcr at 
Vieques. At Curacao, Anophrys aglycus was found in four species of sea 
urchins. In general, the seven ciliates given in this report are found in two or 
more species of sea urchins from Bimini, through the Caribbean to South America. 
There are considerable variations in the ciliate fauna and their abundance at 
different localities; likewise significant variations in hosts’ abundance were ob¬ 
served. Thus it may well be that the diet of the host and the abundance of species 
living in association may be factors involved in the distribution of endocommensal 
ciliates. 


The authors express thanks to the Staff at the Institute of Marine Biology, 
University of Puerto Rico, La Parguera, Puerto Rico, for use of their facilities. 
We are also grateful to the Director of the Caribbean Marine Biological Institute, 
Dr. F. Creutzberg, for his assistance, and use of the facilities, Curacao, Nether¬ 
lands Antilles. 


Sum mary 

Two hundred and eighty-two sea urchins, Diadema cmtillaruui, Echinomctra 
lucuntcr, Lytcchimts varieyatus , and Tripncustcs vcntricosus , collected from the 
littoral in the Caribbean were examined for intestinal ciliates. The specimens 
were collected from the islands, St. Thomas, St. Croix, Ctiracao, Vieques, and 
with major emphasis, the southwestern coast of Puerto Rico. Studies were made 
primarily on living ciliates with the exception of a few specimens fixed in Schau- 
dinn’s fluid and stained with iron hematoxyln; seven ciliates were found: Anophrys 
aglycus, Anophrys clongata, Biggaria bermudensis, Biggaria cchiuomclris, Cohn- 
ilcmbns cocci , Cyclidium rhabdotcctum, and Mctopus circumlabcns. 
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